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mention altogether. The general position of the science 
was but little advanced beyond where Graham in 
especial, and others, such as Frankenheim, Ludwig, 
Cloetta, and Payen, had left it half a century earlier. 
Outside Prof, van Bemmelen’s work a few scattered 
papers, mainly on the precipitating power of salts, or 
on the imbibition of water by organic jellies, made up 
the literature of the period. Biologists as a class 
seemed to have forgotten even the name colloid. 

The sixty-two original papers gathered into the 
volume before us is eloquent testimony to the change 
which has taken place. The colloidal state has be¬ 
come the vogue, and any departure from simple linear 
relationship in the equilibrium between states of 
matter is in danger of being called colloidal—sub¬ 
class adsorption—and so receiving summary and satis¬ 
factory explanation. 

The historical position is, however, strictly logical, 
as indeed it must be if it is, in fact, a development 
of ideas. In the ’fifties and ’sixties of last century 
much work and speculation were devoted to the col¬ 
loidal state; Frankenheim’s forgotten paper of 1850, 
for instance, deserves to rank with Graham’s master- 
work. But the movement soon spent itself for lack 
of foundations to build upon. 

The present era begins in 1873 with the appearance of 
the remarkable synthesis which van der Waals effected 
between the Laplace-Young theory of self-attractive 
matter, purely statical in character, and the doctrines 
of molecular kinematics as Clausius especially had 
developed them; and in 1875, with the equally re¬ 
markable extension of the theory of energy to include 
chemical potential which was made by Willard Gibbs. 
These, together with van ’t Hoff’s extension of the 
gas laws to solutes and Arrhenius’s conception of 
electrolytic dissociation, opened the way for a great 
mass of work on the equilibrium between different 
states and different kinds of matter which expanded 
molecular physics into what is now called physical 
chemistry. This movement in turn has largely spent 
itself, unfortunately before it has given us a trust¬ 
worthy specification of the distribution of energy in the 
fluid and solid states, and the study of the equilibria of 
matter in mass has, in one direction, been largely 
replaced by the study of heterogeneous systems in 
which one at least of the states is not present in mass 
at all, for this is the distinctive feature of what is 
called the colloidal state. 

The papers in the memorial volume are forcible 
evidence of the multitude of problems connected with 
the colloidal stale. Surface energy, the condensation 
of matter on to interfaces, osmotic pressure and 
dialysis, the physical state of soils, colloids in 
geology, viscosity, precipitation, and contact potential 
all are dealt with. The subject-matter of the paper 
by M. Duhem, which opens the series, must have 
been peculiarly grateful to van Bemmelen, for it is a 
protest against the application of thermodynamics to 
colloids on the assumption that they are multiphase 
systems. Twelve years ago the writer of this notice 
received from Prof, van Bemmelen a long letter of 
protest against any attempt to apply the phase rule 
to colloids, and the protest was in the main just. 
Equally favourable must have been his reception of 
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Malfitano’s protest against certain arbitrary dis¬ 
tinctions which have become current, chiefly the dis¬ 
tinction between chemical combination and adsorption. 
The distinction may have to be made, but it needs 
more subtle treatment than it usually receives. 

Van Bemmelen’s first work on colloids was his 
paper of 1877 on the absorptive property of soil, his 
last the paper, “Die Absorption, X.,” of 1909. He 
was nearly fifty, an age when many cease active 
research, before he began his life-work. As 
van Bemmelen was led to colloids by his study 
of soils, it is but fitting that the volume should contain 
an important group of papers on colloids of the soil 
and in geology. Rohland, Hissink, Leopold, van 
Baren, Ehrenberg and Pick, Holwerda and Hudig 
write on these subjects. M. le Chatelier deals with 
the mechanical properties of mixtures of solid and 
liquid in a paper which is remarkable in that it makes 
no mention of Osborne Reynolds’s work. 

It is not possible to accord even the briefest notice 
to all, and contributions by Pappada, Tamman, Barus, 
Jordis, Freundlich, Spring, Svendburg, Bredig, 
Ringer, Schreinemakers, Lorentz, and others must be 
passed by with the remark that, as many of them 
will not appear in print elsewhere, the volume must 
be consulted by all workers on colloids. 

His eightieth birthday saw van Bemmelen stricken 
with what proved to be his last illness. His modest 
soul was, above all whom the waiter has known, 
superior to the need of praise. Thirty years’ patient 
labour in a neglected field of science proves this. Yet 
one likes to think that so abundant testimony to 
regard and esteem brought joy and courage in those 
last hours. W. B. Hardy. 


THE ANALYSIS OF DYES AND DYED 
MATERIALS. 

Identification of the Commercial Dyestuffs: being 
vol. Hi. of a Method for the Identification of Pure 
Organic Compounds by a Systematic Analytical Pro¬ 
cedure based on Physical Properties and Chemical 
Reactions. By Prof. S. P. Mulliken. Pp. vi + 274. 
(New York : John Wiley and Sons; London : Chap, 
man and Hall, Ltd., 1910.) Price 21s. net. 

HE identification of natural or artificial dyestuffs 
either as such or in association with textile 
fibres, colour lakes, paper, food, or other articles, is 
a problem which at the present day presents many 
difficulties. Twenty or thirty years ago the number 
of dyestuffs was so small that their identification by 
an expert w^as a simple enough matter, but the enor¬ 
mously greater number of artificial dyestuffs now in 
use and the rapid rate at which this number is daily 
augmented, has not only greatly increased the diffi¬ 
culty, but also the need of trustworthy means 
of analysis. The dyer with many hundreds 
of dyestuffs now at his command is able to 
match any particular shade in a variety of 
different ways, but since the fastness for the purpose 
in view depends entirely upon a suitable choice of 
colouring matters, it becomes particularly important 
that in matching an approved pattern it should be 
possible not only to reproduce the shade, but also to 
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select the same or similar dyestuffs. It is also a 
desideratum for the merchant or textile manufacturer 
to be able to ascertain whether the colour of the mate¬ 
rials dyed for him is always obtained with the dye¬ 
stuffs specified, whether the shade dyed by one firm 
is or is not a chemical match for that dyed by another, 
and other similar questions. The analytical chemist 
is also frequently called upon to determine the actual 
dyestuff or dyestuffs employed, for example, in the 
composition of a lake pigment for wall-papers or 
lithographic printing, or to identify the material used 
for colouring certain food products. 

With the large number of dyestuffs which come 
into consideration it is obvious that no satisfactory 
scheme of identification can be based upon individual 
and empirical reactions, such, for instance, as the 
changes of colour produced by caustic soda or concen¬ 
trated sulphuric acid. Such individual tests can only 
be employed effectively after the genetic relationships 
of the dyestuff in question have been ascertained by 
means of suitable group reagents; and only those 
chemical properties can be employed as group reactions 
which depend upon general differences in chemical 
structure. Another reason why such a principle can 
alone prove satisfactory is that the scheme adopted 
must be capable of including and referring to their 
appropriate groups the new colouring matters which 
are constantly appearing, the individual reactions of 
which are unknown. 

In the analytical scheme published by A. G. Green 
in 1893, which is based in part upon the earlier 
schemes of Witt and Weingaertner, the chief differ¬ 
entiation is effected by the behaviour of the dyestuff 
upon reduction with zinc dust, and the reaction of its 
reduction products with air and with chromic acid. 
Whilst nitro-, nitroso-, and azo-compounds are com¬ 
pletely broken down upon reduction, and cannot there¬ 
fore be reoxidised, those dyestuffs which may be 
regarded as having an orfko-quinonoid structure give 
leuco-compounds which are readily reoxidised to the 
original dyestuff by air, and those to which a para- 
quinonoid structure is attributable give leuco-com¬ 
pounds stable to air but reoxidised by chromic acid. 
Still, a further group are not reducible at all, whilst 
dyestuffs of the anthracene class are converted into 
coloured hydro-derivatives. 

In 1905 and 1907, Green, assisted by Yeoman, Jones, 
Haley, and Stephens, published a very complete 
scheme for the analysis of dyestuffs upon textile 
fibres, in which the above principles were employed in 
conjunction with other group tests. In this scheme 
sodium hydrosulphite was substituted for zinc dust as 
the reducing agent, and the colourless potassium per¬ 
sulphate for chromic acid, all the reactions being 
effected upon the fibre instead of in solution. This 
scheme of analysis is not only applicable to dyed mate¬ 
rials, but can also be readily applied to colouring 
matters in the solid form or when associated with 
mineral bases, food products, &c., by previously trans¬ 
ferring the dyestuff to wool or cotton. 

In the work under review the author claims to have 
produced a perfected scheme of analysis of general 
applicability. In place of employing group reactions 
to differentiate the dyestuffs according to their struc- 
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tural relationships and dyeing properties, the system 
adopted is largely empirical, being based upon the 
exact determination of colour changes effected by 
various reagents, the shades obtained being compared 
with standard shade cards and the results tabulated 
by a system of lettering. Although Green’s reduction 
and oxidation tests are also employed as “ generic ” 
reactions, their indications are interpreted in a strictly 
formal manner under arbitrary but rigidly fixed con¬ 
ditions. This produces the result that the main 
groups or “ genera ” frequently contain dye¬ 
stuffs which are entirely unrelated. We find, 
for instance, azo-colours of the benzopurpurine 
type classified together with rhodamine (a pyrone 
colour); phosphine and other acridine colours classified 
with annatto; auramine (a diphenylmethane deriva¬ 
tive) in association with primuline (a compound of 
the thiazol class); various alizarine colours in close 
conjunction with rose Bengal and violamines (pyrone 
colours); and dyes of the azo-class, triphenylmethanes, 
and natural red woods amongst the azines, oxazines, 
and thiazines. The author’s system also involves the 
coordination of dyestuffs of entirely different dyeing 
properties, irrespective of whether they are “ basic,” 
“acid,” “substantive,” or “mordant” colours. 

The book contains colour reactions of some 1475 
individual dyestuffs, which are recorded with extreme 
precision for the selected conditions. Although, how¬ 
ever, it has involved much careful labour, the utility 
of the work has been largely sacrificed to the desire to 
obtain an impossible degree of accuracy and through 
the unscientific and inconvenient system of differ¬ 
entiation adopted. Such a rigid system of colour re¬ 
actions does not take account of the fact that com¬ 
mercial dyestuffs usually contain variable impurities 
or are shaded with small quantities of other colouring 
matters. Furthermore, it may be questioned whether 
the exact tint obtained in the tests would not be also 
affected by small indeterminate factors, such as the 
purity of the reagents or the quality of the textile 
materials used in dyeing. Lastly, the scheme could 
not be applied to mixtures without a complete separa¬ 
tion into the constituents, a condition which is seldom 
possible. Arthur G. Green. 


MUNICIPAL ENGINEERING. 

A Manual of Civil Engineering Practice: Specially 
arranged for the Use of Municipal and County 
Engineers. By F. Noel Taylor. Pp. xii + 809. 
(London: C. Griffin and Co., Ltd., 1911.) Price 
25s. net. 

HIS book has been written to supply the needs 
of young engineers who propose to devote them¬ 
selves to those branches of engineering practice which 
fall to the lot of the municipal and county engineer, 
or the borough surveyor; the duties which have to. 
be undertaken by such officials are of a most varied 
character, and involve a wide range of knowledge; 
books of reference are essential to such men, and 
Mr. Taylor, drawing largely upon his own profes¬ 
sional experience, has dealt with the entire field of 
work covered by the term “municipal civil engineer¬ 
ing.” 
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